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(57) Abstract 

PROBLEM TO BE SOLVED: To display a mean value 
of frequency signals by coupfng both outputs of 
signal converters of different responding time 
constants by a differential circuit, and providing a 
feedback circuit between the cfitfererrtia] circuit 
and the one signal converter. 

SOLUTION: Frequency signals are received by first 
and second signal converters having different 
res poncing time constants corresponding to applied 
frequency signals, and outputs of both the 



converters are supplied to a efferent a I circuit A 
feedback circuit is coupled between an output of the 
differential circuit and one of the converters. 
Thus, when the signal is increased by the output of 
the other converter, the output of the differential 
circuit foiows an increased signal. When the signal 
is decreased by the output of the other converter, 
the output of the differential circuit follows the 
signal output of the one converter coupled with the 
feedback circuit Thus, an RMS value display circuit 
of the economical frequency signal is obtained. 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To display a mean value of frequency signals by coupling both outputs of 
signal converters of different responding time constants by a differential circuit, and providing a 
feedback circuit between the differential circuit and the one signal converter. 
SOLUTION: Frequency signals are received by first and second signal converters having different 
responding time constants corresponding to applied frequency signals, and outputs of both the 
converters are supplied to a differential circuit. A feedback circuit is coupled between an output of the 
differential circuit and one of the converters. Thus, when the signal is increased by the output of the 
other converter, the output of the differential circuit follows an increased signal. When the signal is 
decreased by the output of the other converter, the output of the differential circuit follows the signal 
output of the one converter coupled with the feedback circuit. Thus, an RMS value display circuit of 
the economical frequency signal is obtained. 
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* NOTICES * 

iTPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
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3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It comes to contain the first signal transformation circuit and the second signal transformation 
circuit for receiving signalling frequency. A response-time constant which is different in case said first 
signal transformation circuit and second signal transformation circuit answer the signalling frequency added 
there is shown. It is the circuit for an RMS value display of signalling frequency which combines a 
differential circuit so that the first signal and the second signal from the output of the first signal 
transformation circuit and the output of the second signal transformation circuit may be received, and offers 
an output signal. The output of said differential circuit, Between one of the output of said first signal 
transformation circuit, and the outputs of said second signal transformation circuit If the output signal of 
said differential circuit follows an increment signal if a feedback circuit is combined and a signal increases 
with the output of the signal transformation circuit of another side, and said signal decreases with the output 
of the signal transformation circuit of said another side The circuit characterized by what is being been made 
to be followed by the signal output of said signal transformation circuit where the output signal of said 
differential circuit combined the feedback circuit. 

[Claim 2] The time amount constant value of said first signal transformation circuit and the time amount 
constant value of said second signal transformation circuit It is set up so that almost similarly about the 
signalling frequency with which the magnitude of said output signal of said differential circuit has CW 
modulation and a DTV modulation. The circuit according to claim 1 which said signalling frequency is 
added for said first signal transformation circuit and said second signal transformation circuit to said resistor 
coming [ a resistance capacitor circuit ], and is characterized by combining each junction to a resistor and a 
capacitor with the input of said differential circuit. 

[Claim 3] The circuit according to claim 2 where said differential circuit is the differential amplifier in, it is 
combined in so that the output of the first signal transformation circuit and the output of the second signal 
transformation circuit may separate the reversal input circuit and noninverting input circuit of said 
differential amplifier, and said feedback circuit is combined with said reversal input circuit. 
[Claim 4] The circuit according to claim 3 where the time amount constant value of said signal 
transformation circuit combined with said reversal input of said differential amplifier is larger than the time 
amount constant of the signal transformation circuit of said another side. 

[Claim 5] The circuit according to claim 3 where the time amount constant value of said signal 
transformation circuit combined with said noninverting input of said differential amplifier is larger than the 
time amount constant of the signal transformation circuit of said another side. 

[Claim 6] It is the offer approach of a signal of expressing the RMS value of a modulation radio frequency 
signal. Said signalling frequency It adds to the first signal transformation circuit and the second signal 
transformation circuit which have a time amount constant which is different about the response to such 
signalling frequency. Carry out the monitor of the output of said first signal transformation circuit, and the 
output of said second signal transformation circuit, and an output signal is offered. Said output signal 
follows said output signal of said first signal transformation circuit, while the magnitude of said output 
signal is increasing. The approach characterized by what said output signal of said second conversion circuit 
is followed while the magnitude of said output signal of said first signal transformation circuit is decreasing, 
and the output signal showing said signalling frequency value is offered for. 

[Claim 7] An approach including setting up the time amount constant of said second conversion circuit so 
that it may become long as compared with the frequency of said signalling frequency, setting up the time 
amount constant of said first signal transformation circuit by the non-modulation frequency signal, and 
resetting the time amount constant of said first signal transformation circuit by the modulation frequency 
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signal according to claim 6. 
[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the detector for mean value displays of signalling 

frequency. 

[0002] 

[Description of the Prior Art] It is often in working, the input signal level, and the output-signal level list of 
an amplifier that it is desirable to sample reflective power level. These samples are used and amplifier can 
be controlled. The circuit designer was using the true RMS detector, in order to change input baseband 
signaling into DC level proportional to RMS power conventionally. Such a circuit was marketed as an 
integrated circuit. Until now, these circuits were suitable only for use by low frequency, such as 10 etc.kHz 
or less. Consequently, these cannot offer the RMS signal showing the baseband signaling of high frequency, 
such as 6MHz width of face like [ in the case of a TV signal ]. It is desirable to offer the economical circuit 
which gives the output voltage proportional to the RMS value of input voltage, without using a complicated 
electrical circuit. 
[0003] 

[Means for Solving the Problem] According to this invention, it comes to contain the first signal 
transformation circuit and the second signal transformation circuit for receiving signalling frequency. A 
response-time constant which is different in case said first signal transformation circuit and second signal 
transformation circuit answer the signalling frequency added there is shown. It is the circuit for an RMS 
value display of signalling frequency which combines a differential circuit so that the first signal and the 
second signal from the output of the first signal transformation circuit and the output of the second signal 
transformation circuit may be received, and offers an output signal. The output of said differential circuit, 
Between one.of the output of said first signal transformation circuit, and the outputs of said second signal 
transformation circuit If the output signal of said differential circuit follows an increment signal if a 
feedback circuit is combined and a signal increases with the output of the signal transformation circuit of 
another side, and said signal decreases with the output of the signal transformation circuit of said another 
side The circuit characterized by what is being been made to be followed by the signal output of said signal 
transformation circuit where the output signal of said differential circuit combined the feedback circuit is 
offered. 

[0004] Moreover, according to this invention, it is the offer approach of a signal of expressing the RMS 
value of a modulation radio frequency signal. It adds to the first signal transformation circuit and the second 
signal transformation circuit which have a time amount constant which is different about the response to 
such signalling frequency in said signalling frequency. Carry out the monitor of the output of said first 
signal transformation circuit, and the output of said second signal transformation circuit, and an output 
signal is offered. Said output signal follows said output signal of said first signal transformation circuit, 
while the magnitude of said output signal is increasing. While the magnitude of said output signal of said 
first signal transformation circuit is decreasing, said output signal of said second conversion circuit is 
followed, and the approach characterized by what the output signal showing said signalling frequency value 
is offered for is offered. 

[0005] The circuit for displaying the average of signalling frequency on it being convenient is offered. This 
circuit includes the first signal transformation circuit and the second signal transformation circuit for 
receiving signalling frequency. Each conversion circuit shows a response-time constant which is different in 
case said signalling frequency is answered. A differential circuit joins together so that the first output signal 
and the second output signal from the output of the first signal transformation circuit and the output of the 
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second signal transformation circuit may be received, and an output signal is offered. The feedback circuit is 
combined between one of the output of said differential circuit, the output of said first signal transformation 
circuit, and the outputs of said second signal transformation circuit. The output signal of said differential 
circuit expresses the average of said signalling frequency. 
[0006] 

[Embodiment of the Invention] This invention is explained as an example, referring to an accompanying 
drawing. Drawing 1 receives a modulation RF input signal with an input terminal 10, amplifies said signal, 
and shows the power-amplifier module or system which supplies it to Load L (the gestalt of a transmitting 
antenna and associated equipment can be taken). As an example, magnitude is about 20m W, and RF input 
signal is in the UHF frequency range whose frequency is 470-860MHz, and is good at 6MHz in which a 
bandwidth is contained about a television channel. The output signal which this signal increases by about 
43dB gain with amplifier, and is applied to said load L can be 400W. 

[0007] RF input signal is applied to an input terminal 10, therefore it adds to a vector modulator. This vector 
modulator changes the magnitude and the phase of a RF signal. Next, the modulation RF signal from a 
vector modulator is amplified by higher level, such as 20 etc. W, by Driver DR. The output from Driver DR 
is supplied to the power driver DV (a signal splitter or a power splitter may be called) next, and the 
amplified signal is N-double-divided. The signal of N individual is added to power-amplifier PA-1 of N 
individual - PA-N (however, N is good at 12) next. Next, the signal from power-amplifier PA-1 - PA-N is 
doubled by the signal combiner CB, an output signal is acquired, and it is added to Load L. 
[0008] An input signal is applied to the vector modulator 16 when RF input switch 20 closes. This RF 
switch 20 is controlled by below with the microcontroller MC explained more to a detail. A microcontroller 
also controls a vector modulator and changes the phase and gain of a RF signal. 

[0009] Driver DR amplifies a signal by about 14dB gain, and sends out about 20W RF signal to Divider 
DV. This divider divides into the part of N individual the RF signal which played and added a role of a 
power splitter. This divider adds the equal part of N individual of a RF signal to power-amplifier PA-1 - PA- 
N, respectively. Each power amplifier contains a field effect transistor. The field effect transistor connects 
and equips the DC switch 40 with the drain electrode through suitable resistors, such as a resistor Rl, R2, or 
RN. If this switch is closed, each drain electrode will be connected with the DC voltage source VDD. This 
voltage source is good at about 32 volts. 

[0010] The output from power- amplifier PA-1 - PA-N is doubled by the power combiner CB. The output 
signal in an output circuit 50 is about 400W. Microcontroller MC carries out the monitor of the actuation of 
an amplifier system, and controls a system by control of actuation of change and the RF switch 20 of the 
phase of a RF signal, and/or gain, and the DC switch 40. 

[001 1] If the DC switch 40 is closed, a current will flow to power-amplifier PA-1 - PA-N. This current 
flows through the related resistors Rl-RN. An electrical potential difference arises through each resistor. 
These electrical potential differences are supplied to Microprocessor MC as a current sample. Next, 
Microprocessor MC determines whether current level is too high or too low, and acts it suitably. Moreover, 
if a switch 40 is closed, a current will flow through a resistor R0 and Driver DR. Moreover, the electrical 
potential difference produced through this resistor is supplied and analyzed to Microcontroller MC. 
[0012] The microcontroller other than the monitor of a current which flows through various power 
amplifiers carries out the monitor of a peak and the average power level using a power detector. These 
detectors contain the input-control-power detector 60 and the output-power detectors 62 and 64. The power 
detector 60 is connected to the input signal divider 70, and the role which offers the DC output signals VP1 
and VA1 with which input peak power and input average power are expressed, respectively is played. A 
comparator 72 compares the signal showing the input peak power VP 1 with criteria VR 1 . When the peak 
power VP 1 exceeds criteria, an interruput signal is supplied to Microprocessor MC, the routine currently 
processed is interrupted, it goes into a fault process, and the turn-off of the power-amplifier system is carried 
out. 

[0013] A detector 62 is connected to the incidence signal coupler 80 combined with the output transmission 
line 50. This detector 62 offers the DC electrical potential difference VA 2 showing the average output 
power in the forward direction in the DC voltage signal VP 1 showing peaking capacity power, and the 
output transmission line 50. A signal VP 2 is compared with the criteria VR 2 in a comparator 74. If a signal 
VP 2 exceeds criteria VR 2, an interruput signal is supplied to Microcontroller MC, then it goes into a fault 
process routine, and the turn-off of the power amplifier is carried out. 

[0014] This coupler is connected to a detector 64 using the coupler 82 which detects reflective power. This 
detector 64 plays the role which offers DC voltage signal containing VA3 showing the signal VP 3 and 
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average reflective power showing peak reflective power. Supposing a signal VP 3 exceeds criteria VR 3, a 
comparator 76 will add an interruput signal to Microcontroller MC, then will go into a fall pro SESUTO 
routine, and will carry out the turn-off of the power amplifier. The average power signals VA1, VA2, and 
VA3 which carried out the monitor are supplied to Microcontroller MC (programmed so that the gain and/or 
the phase of a RF signal may be changed if needed). 

[0015] Each of a power detector is constituted like the detector 60 explained to a detail with reference to 
drawing 2 . This detector contains the envelope demodulator 61. The envelope demodulator 61 receives the 
sample of the RF signal from the transmission line which corresponds, and is inputted or outputted. A 
carrier signal is good at about 600MHz, and the baseband for TV signals has the bandwidth of 6MHz. A 
demodulator 61 carries out the strip of the carrier signal (600MHz) effectively, and leaves only recovery 
baseband signaling. It can consider that this signal is an analog forward signal, and it is added to an 
integrator 63 and the peak power detector 65. 

[0016] An integrator 63 offers an output signal with the gestalt of the electrical potential difference VA 1 
showing average input control power, and, on the other hand, a peak detector 65 offers the output signal 
showing peak input control power of the gestalt of an electrical potential difference VP 3. A demodulator 61 
and an integrator 63 form an RMS detector. The gestalt shown in drawing 3 explained below is sufficient as 
the integrator 63 located in each of detectors 60, 62, and 64. 

[0017] Here, a digital 8-VSB format means 8 level residual side band signal. The baseband of this signal is 
6MHz in width of face. It is desirable to offer efficient power level control of the power-amplifier system 
shown in drawing 1 . In order to attain this, it is desirable to offer the power detector which gives an output 
signal Vout (it is proportional to correspondence average power). Until now, the circuit designer was using 
the true RMS detector, in order to change input baseband signaling into DC level proportional to RMS 
power typically. This is made according to a bottom type. 
[0018] 
[Equati on 1] 



[0019] It is that the remarkable problem in the power-amplifier system shown in drawing 1 has a 
complicated circuit for performing the above-mentioned formula, and that costs start. Now, the integrated 
circuit of marketing which performs this kind of formula is suitable only for use by low frequency, such as 
10 etc.kHz or less. These integrated circuits cannot offer RMS signals with which the baseband signaling of 
high frequency is expressed more substantially, such as 6MHz width of face like [ in the case of a digital 
television signal ], only by them. Output voltage Vout which is proportional to the RMS value of input 
voltage Vin, without using multiplication (for example, VinxVin=Vin2) To offer the circuit to send out is 
needed. This can be attained about the signal of fixed classes, such as a periodic signal or a probability 
signal. If it puts in another way, it can attain about the signal with which frequency spectrum does not 
change with time. As an example, they are 8-VSB and a COFDM modulating signal. This is made by the 
circuit shown by drawing 3 described below. 

[0020] The input voltage Vin which is the amplitude envelope of the modulation RF signal which has the 
above-mentioned property is applied to an input terminal 1 00, and it is output voltage Vout at an output 
terminal 102. It obtains. The wideband operational research amplifier 104 which connects with the forward 
or noninverting input 1 06, and has RC charge pass is formed, and RC discharge pass is connected to the 
reversal or negative input 108. Charge pass contains the resistor Rl and capacitor CI which have the join 
connected to the input 106 of an amplifier 104. The other side of a capacitor CI is connected to circuit 
touch-down. Discharge pass contains the resistor R2 and capacitor C2 which have the join connected to the 
input 108 of the operational research amplifier 104. The other side of a capacitor C2 is connected to circuit 
touch-down. Diode Dl is connected between the output 105 of amplifier 104, and the circuit output 102. 
The circuit output 102 is connected to the negative input 108 of amplifier 104 through the circuit pass 110. 
[0021] The circuit in drawing 3 has the separate RC circuit which specifies a charge time amount constant 
and a discharge time amount constant, and offers the charge time amount and discharge time amount which 
were controlled in independent by that cause. A circuit is the output voltage Vout to which it tuned up by 
changing the value of resistors Rl and R2, and a detector is [ the ratio of a charge time amount constant and 
a discharge time amount constant ] proportional to the RMS value of Vin. It can make it possible to send 
out. An approach here of operation is described below. 
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[0022] Diode Dl is connected between an output 105 and a circuit output 102, and it is referred to as R2*C2 
>=R1*C1. In this situation, it is an electrical potential difference Vout. And V is followed at electrical- 
potential-difference V+, if electrical-potential-difference V+ increases. If electrical-potential-difference V+ 
decreases, it is an electrical potential difference Vout. Discharge time amount R2*C2 is followed until V+ 
increases again, and actuation repeats. Since the electrical potential difference Vin of charge time amount 
constant R1*C1 is followed, electrical-potential-difference V+ is an electrical potential difference Vout. 
About time amount constant C1*R1 and electrical-potential-difference Vin reduction, the electrical potential 
difference Vin of time amount constant C2*R2 is followed [ increment / in electrical -potential-difference 
Vin ]. 

[0023] It is [several 2] when time amount constant R2*C2 is sufficiently long. 



(flow is the lowest frequency in the spectrum of an envelope modulating signal among a formula), and when 
this operates time amount constant C1*R1 from C1*R1=0 to C1*R1=C2*R2, it is one electrical potential 
difference Vout of the range of the maximum electrical potential difference Vin - the average electrical 
potential difference Vin. It is generated. 

[0024] If diode Dl is replaced with diode D2 (as [ show / by the broken line ]), condition Rl *C1 >=R2*C2 
arises. It is [Equation 3] when Rl *C1 is sufficiently long. 



Thereby, it is one electrical potential difference Vout of the range of the average Vin- minimum Vin. It is 
generated (C2*R2 are changed from =C1*R1 to zero). 

[0025] It is meant in the power-amplifier system of drawing 1 that 8-VSB baseband signaling is included. 
This is 0-6MHz of frequency ranges, and is a spectrum which appears like the white noise which has almost 
uniform power distribution within the limits of this. A target is the electrical potential difference Vout to 
which a detector is proportional to the RMS value of an electrical potential difference Vin without the 
multiplication (Vin*Vin) which must tune up the ratio of a charge time amount constant and a discharge 
time amount constant, and must complicate a circuit. It is sending out. 

[0026] This is the electrical potential difference Vout by the 8-VSB modulation RF. Electrical potential 
difference Vout by CW It is attained by making a reference. Since the modulation baseband of the RF signal 
non-becoming irregular (CW) is equal to zero, an electrical potential difference Vin is a DC electrical 
potential difference. The RMS value about DC electrical potential difference is equal to the electrical 
potential difference itself. If it adds to an electrical potential difference Vin, it will appear as Vout =Vin in 
the output of a detector. This electrical potential difference Vout Level is the electrical potential difference 
Vout after being able to use it as criteria of the RMS electrical potential difference about the fixed average 
power of RF and changing from CW to the 8-VSB signal of the same average power level. A time amount 
constant is tuned up so that the same value may be shown. 

[0027] Tuning of a time amount constant is the fixed electrical potential difference Vout about the value of 
resistors Rl and R2. It is made by adjusting so that it may be obtained. Therefore, an RMS detector sends 
out a true RMS value about two kinds of RF modulations. : CW (un-becoming irregular) and 8-VSB. 
[0028] Another explanation which is useful to understanding the circuit of drawing 3 is performed. The non- 
becoming irregular continuous wave (CW) signal of the well-known power level P can be added to RF input 
end 10 (refer to drawing 1 ). Electrical potential difference Vout A value is observed. Next, it is the same 
well-known power level Pr about a continuous wave. You may replace with 8-VSB. Here, it is output 
voltage Vout. It is observed, the Pr with the same input power level it is — since — electrical potential 
difference Vout A value must be the same about bolh cases. If not the same, the value of the resistance Rl 
and R2 in charge pass and discharge pass will be changed, and the ratio of a charge time amount constant 
and a discharge time amount constant will be changed. The value of a resistor is fixed if output voltage 
becomes the same. That is, the value of a resistor is the electrical potential difference Vout same about both 
CW baseband signaling and 8-VSB baseband signaling. It optimized so that it might be obtained. 
[0029] The circuit for displaying the RMS value of signalling frequency is offered. This circuit includes the 
first signal transformation circuit and the second signal transformation circuit for receiving signalling 
frequency. Each conversion circuit shows a different response-time constant in the response to signalling 
frequency. A differential circuit is combined so that the first output signal and the second output signal from 
the output of the first signal transformation circuit and the output of the second signal transformation circuit 
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may be received, and an output signal is offered. A feedback circuit is combined between one of the output 
of a differential circuit, the output of the first signal transformation circuit, and the outputs of the second 
signal transformation circuit. 



[Translation done.] 
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[Drawing 1] 
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[Drawing 2] 
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[Drawing 3] 
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